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stiffness is equal to that of the instrument being deformed. The

development of such a load cell should be pursued,

Tnere are 9 figures and 5 references: 4 soviet and 1 English.

The English language refercnce reads as follows:

Ref.%4: A.G. MacDonald, S. Kobayashi, E.G. Thomsen. "Some }roblems
of Press Forging lead and Aluminium". Trans. ASME, 1959,
No.7.

ASSOCIATION: Moskovskiy institut stali
Moscow Steel Institute)

SUBMITTED: December 28, 1960 .

/
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Unksov, Ye.P., Doctor of Technical Sciences, Professor, Ed.

Sovremennoye sostoyaniye kuznechno-shtampovochnogo prolrvodsiva {Present State
of the Presavorking of Metals) [Moscow] Mashgiz, 1961. 3434 p. 5000 copies
printed.

Ed. of Publishing House: A.I. Sirotin; Tech. Ed.: B.I. Model’; Managing Ed. for
Literature on the Hot Working of Metals: S.Ya. Golovin, Engineer.

Title: Kuznechno-shiampovochnoye proizvodstvo v S85R {The Presswvorking of Metals
in the USSR) dby: A.V. Aliykis, D.1. Berszhkovskiy, V.P. Volkovitskiy, I.I.
Girsh (deceased), L.D. Ool’man, S.P. Oranovskly, N.S. Dobrinskiy, A.I1. Zimln,
S. L. Zlotnikov, A.I. Kagalovskly, P.V. Lobachev, V.N, Martynov, Ye.N. Mosh-
nin, G.A. Navrotskiy, Ya.M, Okhrimenko, G.N. Rovinskiy, Ye.A. Stosha, Yu.L.
Rozhdestvenskiy, N.V. Tiknomirov, Ye,P. Unksov, V.F. Shcheglov, and L.A. Shof-
man; Bds: Ye,P. Unksov, Doctor of Technical Sciences, Professor,and E.V. Bozs~

nova

Title: Xuznechno-shtampovochnoye prolzvodstvo v Ch3SR (The Preasworkinz of Metals
in the Czechoslovak SR) by: S. Burda, F, Hrazdil, P. Drastik, 7. Zlatonlivek
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Present State of the {Cont.) S0V/5799

2. Kejval, V. Kreuz, F. Xupka, F, Majer, K. Marvan, J. Novdk, J. Odshnal,
X. Paql, B, Scumer, M. Honz, J. Cdstka, V. 3indeldr, and J. do1c; Eds.:

A. Nejepsa and M. Vik.

PGRPOSE: This dook is intended for englneers and scientific personnel concerned
with the pressworking of metals.

COVERAGE: Published jJointiy by Mashgiz and SNTL, the book dlscusses the present
state of the pressworking of metals in the USSR and the {2echoslovak Soclalist
Republic. Chapters vere written by doth Soviet and Czechoslovak writers. Ho
personalities are mentioned. There are 129 references: 93 Soviet, 16 English,
8 German, 5 Czech, and 2 French.

TABIR OF CONTENTS:
PRESSWORKING I THE USSR ]

Ch., I. The Characteristics of Forging Shops in USSR Plants [A.I. Zimin and

Ye.P. Unksov] 5

(h. II. Methods of Caleulating the Pressure for Forging in the Pressworking
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of Metals [Ye,P. Unksov] 13

Ch. I1I. Die Forging on Forging Presses [V.F. Volkovitskiy] 22
Ch. IV. Die Forging on Horizontal Upsetters [I.I. Girsh, decensed] 31
Ch, V. Die Forglng on Drop Hammers and [Power-Screw] Percussion Presses
{Ya. M. Oknrimenko and V.F. Shcheglov] iy
Ch. VI. The Making of Forgings and Shaped Blanks in Porging Rolls {V.N.
Martynov} 58
Ch., VII. Die-Sizing in Squeeze-Forming Presses [V.F. Yolkovitekiy] T7
Ch. VIII. Rolling-Out Annular Blanks [Yu.L. Rozhdestvenskiy] 32
Ch. IX. The Manufacture of Metal Hardware on Pressworking Autanstics :
{G.A. Navrotskiy] 93
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Ch. X. Bending and Straightening of Sheets, Shapes, and Tubes [Ye.H.
Moshnin] R b ¥4
Chs XI. Stemping From Sheets and Strips [S.L. Zlotnlkov and G.N.
Rovinekiy] 119
Ch. XII. Automatic Pressworking Lines [S.L. Zlotnikov] 15

Ch. XI1I. The Equizment of Blank-Producing Shops and Sections 1n
Pressworking [P.V. Lobachev] 159

Ch. XIV. The Production of Blanks Por {Machine] Parts by Hellcal
Cross Rolling [3.P. Oranovskly and.Ys. A. Stoshal 175

Ch, XV. Metal Extrusion on Hydraulic Presses {A.I. Kegalovskly and
L.A. Shofman] 188

Ch. XVI. Parts Porging From Light-Metal Alloys on Large Bydraulic
Presses {L.D. Gol'zman and L.A. Shofman] 201
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Ch. XVII., Mass Production of Parts [Solld ¥heels and Tires] by
Forging ¥ith Subsequent Rolling [A.V. Aliykis. and L.D,

Col'man 208
Ch. XVIII. Forging and Bending of Plates {Ye.N. Moshnin] 216
Ch. XIX. Making large Forgings on Bydraulic Preszes {N.8.
Dobrinskly. and N.V. Tikhomirov) 229
Ch. XX. Drop-Hammer and Crank-Press Forging [D.I. Berezhkovskly
and V.P. Shcheglov] 22y

Bivliography 225

PRESSWORKING IN THE ChSSR

Ch. I. The Development of Metal Pressworking Processes in the
Czechoslovakian Socialist Republic [F. Drast{k, Railroad
Engineering Institute, Praguel 261
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Ch, I1. Making large Forgings [B. Xraus, fev Metallurgical Plant imeni
Klement Gottwald, Kuntice]

" Ch. III. 'The Forging of Rotors for Turbogensrators {J. Nm'ik, Metal-
lurgical Pisnt imeni Lenin, Plzek]

Ch, IVs The Forging of Large Crankshafis {S. Burdas, X. Paul, and
M. Honz, Metallurgical Plant imeni Lenin, Plzed}

Ch. V. Technigues Used in Forging Large Rotors {r. Zlatnhlﬂvak,
v{tkovice Metailurgical Plant imenl Xlement Cottwald, Ostrava]

Ch. VI. The Porging of Forked Pipes for Gas Pipelines {J. Jdstxa,
¥{txovice Metallurgical Plant imeni Klement Gottwald, Ostrava]

Ch. Vil. The Forging of large Strengthening Rings for the Runners of
Mixed-Flow Turbines [F. Kupka, V{tkovice Metallurgical Plant

imeni Xlement Gottwald, Ostrava]l
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Ch, VIII. Scientific Research Work in the Fleld of Cold Impact
Forging of Metals {F. Erdzail, Plant imeni Smeral, Bruo] 355

Ch., IX. Experience in the Cold Impact Forging of Nonferrous Metals
IX, Marvan and J. Odehnal, Plant Tesls, National Enterprise,
Hloub¥tin, and V. Jindeld¥, Scientific Research Institute of
Vacuum Electrical Engineering, Prague) 381

Ch. X. The Manufacturing Process and Organization 1n the Stamping of
Bodies at the Automobile Plant "National Enterprise (AZFP)
Mladd Boleslav" [Z. Kejval, AZNP, M1add Boleslav] 397

Ch. X1, The Mechanization of Obsolete Enterprises as a Means of In-
creasing Ladbor Produckivity {B.Sommer, v{txovice Metallurgi-
cal Plant imeni Xlement Gottwald, Osirava) 410

Ch, XII. The Initial Pressworking of FeAl Alloys and Large FeCrAl
Castings [F. Majer and J. Bolc, Belentific Research Instl-
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)¢ £200 2:61/A133
AUTHORS: Oxhrimenko, Ya.M., Ko_;gyskiy, 8, D.
TITLE: A method of studying the pressure distribution of plastic’material

on the contact surface of tool

PERIODICAL:  Izvesilya yysshikh uchebny¥h zdvedaniy. Chernaya metallurgiya, no.
3, 1961, %5 - 53 A<

TTREXT3 A new simple method o measurs +he distridbutlon of metal stresses on
press 300l has been deseloped and 13 now paing used at the Moscow Stesl Insiltute.
T4 was the subjeocd of Ya. M. Oknhrimenko's dissertatlon for the degree of a Doctor
of ’J.‘echﬁical Splences in 1959. The principle of the method 1s the determinatl~on
of the pressure exeried by metal by means of holes of definiie small diameter
drilled in upsetting plates, and f0il of sufficiently sirong bul plastic metal
{brass, copper) placed on the holes. The pressure exerted by the melal on the
plate all over the coniac: surface 1s determined by ihe helght o? spherlcal bosses
on the foil produced Dby ihe metal squeszed 1nto the holes. The helght of “lmprints
was calibrated hy means of an espesially designed hydraullc calibrating device,
conslisting of a massive thick-walled cylinder with a vors that is closed with a
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5/148/61/000/003/00%/015
A method of studying ihe pressure dis*ription... A151/A133

sealed piston on.the oD, and holds the callbrailng disk in the bottom. The foil

iz c¢lamped belween the disk with holes and a sealing washer of polyethylene. The

screw plug sServes -for the tighiening of the whole system. A thin duct in the

cylinder wall 1s connected to the device work chambar with pressure fluld (water

or oil) 1o a plpe leading %o a pressure ZRER. A calidbration curve 1s i1llusirated.

A comparison of pressure epurses obtalned by the new meihod with dala of other
conventional pressure measuremen: meihods shows identical regularitiea. The foil N
in couple with holes of delinite diameter pres=nis a sufZicienily avcurabe and small \/<
pressure plckup that makes 1t possidle o measure ihe pressurz in press tool spots

that are most difficuli of :cceas. The artlcle inclndes the theory of the mathod.

The method has been deyelop: . furiher for ihe measurement of pressurss inslde the

metal being deformed, with e ald of " 1tnenses” in the formof 5 x 5 X 5t sheol
cubes with holes in the fac 3 and a Toll over the holes atiached with glue. The

. tnesses” are suspended 03 thin wires in the mold that 13 filled with metal o

be investigated, and thus %, into the ingoi. The ingotl 1s melted after the da-
formation and the “wiiness ;' reirieved. Imprinis on the Zoil show ihe pressure

that had been axerted on all six faces of the cubes. It is siressed that the
23libration on the foll muzi e complemented by the oalibrailon on ithe metal being
investigated. There are 5 i igures and 5 references: 3 Soviet-bloc and 1 nen-Soviet
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A method of studying the pressurs disiribuilon ... A1617A133

-bloc. The reference to the BEnglisb-language publication raads as follows: J. |
Prisch. Contribution io the Xnowledge of Pressurs Measurements During Metal De- ‘1
formation. Transacilon of ihe ASMB, no. 4, 1955, ' '
ASSOCIATION: Moniwvskiy insiitut siall Q&oscow Stesl Instituts)

SURMITTED:  July 1, 1960 '\
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OKERIMENKO, Ya.M.; XOPYSKIY, B.D,

casuring formation, Izv.vys.ucheb,
Me normal stresses in plastic de
zav,; chern.met. 4 10,53120-128 61, (MIRA 1436)

titut stall
1, Hoskovskiy ins {DeTormations (Mechanics))
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AUTBORS:. Oxhrimenko, Yaxﬂsz?d Kopyskiy, B.D.
PITLE: Experimental study on the pressure of ductile metal on the
walls of a tool (when compressed in a blind cavity)

PERIODICAL: Xuznechno-shiampovochnoye proizvodstvo, no. 9, 1961, T7-11

TEXT: The authors state that according to many investigators the elastic V/ :
constants of lead, steel at forging temperature,etc., are subjected to the ____
hydrostatic law, and ithat as these metals approach the smelting tempera-
ture the Poisson ratio approaches 0.5, whereas N.N. Davidenkov and 3.P.
Shikhodbalov (Ref. 11 O bokovom davlenii tverdykh_tel na zhestkiye stenki

Egn the lateral pressure of solids on rigid walls]. Sb, "Eksperimental?-
nyye metody opredeleniya napryazheniy 1 deformatsiy v uprugoy i plasti-
choskoy zonakh” |[The experimental methods of deternining stresses and de-
formations in elastic and plastic zones], ONTI NXTP, 1935) point out that
the e#lastic constants of lead are not subjected to the hydrostatic law,
and that the lead modulus of elasticity reaches 7000 kg/cm2 = 0,45,
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To disprove the fallacy of the first theory the kafedra kuznechno-shtanm-
pcyochnogo proizvodsiva Moskovskogo instituta (the Department of Forging
and Stamping Production of the Moscow Instiinte) has carried out an in-
vastigation into the distridution of the pressure of ductile metal on the
bottom and tha walls of a tool when the metal is compressed im a blind cy- “/
1indrical cavity (a2 container). The distribution of pressure on the walls
of a die caviiy was determined by extruding the metal through narrow slits
placed along the vertical longitudinal cross section of the blind cylindri-
cal cavity of an experimental die. One and two counter-moving punches were
used. 60 mn @iam, 60 ma hish (01 (S1) lead specimens were tested on a cor-
tainer comrrising an upper and a lower punch, 2 semi-bushings with a ver-
tical joint and clamps; 3.75, 7.5, 15, 30, and 60 mm high blanks were in-
veatigatad, The authors conclude that it is possible to distingulsh an
"active” contact surface which transmits external force, and a "passive"
force which absorbs obligue lateral presgure on the wall of the cavity.
Only in one particular investigated case of compression in the cavity dil
the friction forces act unilaterally towardc each other, and radially.

—
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is somewyhat different, and requires further investigations on the com-
plaxity of physical phenomena connected with the pressure of metal on the
contact surface of metsl. There are 6 figures, and 5 Soviet references,
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and Okhraimenko Yo, M,

R T

Chromium~silicon—manganeso st oel SxBTC (SKhSGéy“fSr

Izvestiya vysshikh uchobnykh Zavedoniy Chernuyu
no. 9, 19461, 104-113

asgsens

(composition o).

C Mn Si Cr 5 P
SX3TC (5Kh3GS) 0. 48 0.96 1.27 53.08 £0.04 <Lo.045
SX4TC (5xnhhas) 0.46 1,06 1.27 4,27 <0.04 KO0.04s
G ¢ (6Xn3GS) 0.65 0.98 1.19 3,24 S0.04 £0.045

as materials for hot_forging dies,.
these steels included testing their
resistance~to—spallins due to

The comparative study of
impact strength and
thermal shock,

measuring hot

hardness ang thermal stability, and evaluating the tendency to

heat-2reatment.
studied on hardened and tenpered
30 mm in Qiameter, 45 1 long.
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Chromium—silicon—manganese steel .. _E193/E383

(to a depth of 1-2 mm) to various temperatures with the oid of J/
high-frequenty induction surface«harden:ng equi pment of tne -
"Pocco” type and cooled rapidly by water from a sprayer

incorporated in the inductor. this trcatment being ropeated e InY
times. Although it was Qifficult to determine the onset of

gpalling, the formation of deep cracks wasg clearly cpdacated By

an incrcase in the pover consumption. The number of cyiles
required to cause the formation of these decp crachs wasn +taken

as a comporative measure of spalling»resistanfﬁ of a girven

material. The results are reproduced in Fig. o Where e ¥

block represents N for the stecl shouwn nistogrars I an? I
relatang to test temperaturces of 7CC and 500 °C pespcatIveiy.
The steel SKhBGS'waS found to have the nighest 5palllﬂg~rc51?tdnif g
and this result was confirmed by the resnlts of tests in which ‘
the test pieces were repent edly imiersed for 50 seconds 17U 2

1ead bath {to ~ti=y 2 warfnce erature of 050 C¢cy and r]‘;_gy.c}jqj

in woater to cool cace Luviote Lo fyeo The firvst cvacks 1n

cara 2/§ ;
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of hardened and

RN

Iin the second series of tests a,

cooled.
t emiper ed specimens wWas deternined at various t ¢mperatur ef.
The results are ehovn 1n Fig. 6 where ap is pletsod agern?
Lhe taat teaperature (OC)‘ the ty.c of cteecl Lol g cat el
LY s enrve. The reststance of stae) to Giotod thron duarang
oz doening was studied on accenixinally-borud i cedamens
split longitudxnullv on the thu srde These Weor > hargened
(cuenchced from 350 C) t enpered for 1.5 bours at 550 € and
cocled 1nm aiv. After this treatment the ipnatiat oy gap bH
aplit rings of steel 5KL3GS 57 800N (mEnN) and TE (7Eu™)
incrensed. yesnectively Ly 000 O 11 and 0.21 cwyes Tl
e fainal tests werc ¢arred out vrndter indunty el Gortyt JOnS =
Sleveing punches such M feed i thae T A L i Bl ’
t1anges on A horizontal 1 OCO-ten press  WoTw AT DR S S A ?
iho steeln 5K GS ond 5RLHGS They were P N R SR |
.rorking part 180 win and 5H oma an diametoy Wit - L L Ve
vorkang life of steel 70 sunches used to bta J. Yoo
Avere s Lide of the N SRR L1 stnas
’ IR e : Taoataynn
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steel 5Kh3GS has been Yeconmended as the material for hot -
forging dies. Its composition should be within the following
limits: ¢.4%5 - 0.55% €, 3.0 - h,0% €r, 0.9 - 1,1¢ Mn

1.2 - 1.4 S5, % ©0.035% S and X 0.03¢ P, The optimum heat -
treatment consists of pre-heating to 880 - 900 °c, holding for
1 hour, oll-quenching, tempering for 3 hours at 575 °C and
©il-guenching. Acknowledgments are expressed to A.D. Bogdan
and B.A. Borisov. There are 8 figures. 5 tables and

4 Soviot referonces.

AN
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AUTHORS: Okhrimenko, Ya.M. and Shibalov, U.S.

e el

TITLE: On an isothermal forging method
PERIODICAL:  Kuznechno-shtampovochneye proizvodstvo, no. 12, 1961, 1-4 E

TEXT: To meet the isothermal forging requirements for heat-resisting alloys,

the laboratory of the XKafedra "Kuznechno-shtampovochnoye proizvodstvo” )
Moskovskogo insiituia stali ("Forging and Stamping Production” Department of

the Moscow Steel Institute) investigated the efficiency of tubular aluminum
reflectors in reducing the speed of cooling of round %ﬁ%lets of heat-resist-

ing alloy, heated to forging temperature. Billets of9N617 (EI617) alloy,

50 nm in diameter and 170 mn long, were heated to 1,160°C and held for 30 ;///
minutes in a silit-rod electric compariment furnace. During heating and — 2
cooling, the billets were placed horizontally in the reflectors. The averye ?
cooling time of the billets in the reflectors was 2.6 times as long as in

air. It was reconmended to cool the billets in the reflectors only down to
1,000°C, as below this temperature the roflectors become hented themselves

Card 1/2
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and thus lose their heat-reflecting ability. The efficiency of the reflec-
tors diminishes with an increase in diameter, theref flsctor? with

coorinig £¥me in"reflactor
. ; 4 Q¢
coefficient K = 2,.25-2.5 are recommended, where K = cooling time In air

A fTigure shows one type of suspended aluminum reflector which has proved ef- k//
ficient; it is easily removable and increases work safety by reducing heat
radiation at the work positions. However, it is not recommended for forging
short billets. The isothermal requirements can be further satisfied by the
use of an induction heater, also illustrated. An induction heater working
on industrial current with a frequency of 50 cycles per second,can fully
restore the heat by a 500 kg refractory-alloy ingot of 140 x 140 mm section
in 2-3 minutes, the withdrawal period. Students V. Tyurin and A, Sergeyev
participated in the laboratory work. There are 7 figures and 2 references:
1 Soviet-dloc and 1 non-Soviet-bloc. The reference to the English-language
publication reads as follows: Hardy, A.P. and Stringer, I.D., Heat reflec-
tors in forging, "Journal of the Iron and Steel Institute"”, 1959.
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AUTIORS 3 Kopyoiiy, B.D. and Okhrisento, Ta.M. {l

TITLE: An investigation of forces acting in burrless forging dies during ‘
operation

i

»

4 |

PERICDICAL: Kuznechno-shtampovochnoye prolzvodstvo, r-x.o.lz, 1962, 12-16 }
f

7XTs The article is a contribution to accurate’ calculation of die dimensions in
designing dies for burr-frec forging. It presents the results of a theoretical
_and oxperimental inveastigation, the experimental part of which was carried out at

tha Novocherkasskiy elektrovozostroitel'nyy zavod (Movocherkassk Electric Locomo-

tive Plant), where, althougn burrless forging dies are being introduced, the re-

ducecd 1ife of the dies does not give the cxpected saving. The experimenis were
conducted with espocially designed dies showing the eifect of different factors ~ /
the volume of the billet, the location of the die parting line, the goometry of P
die and cavity, the depth of the die cavity, the thickness of the die bottom, and

the load on the punch. Streases were measursed with straln gages, amplified and -
oscillographed. Formulas were derived and a nomogram is suggested for deteraining |
the dis dimensions. Technological recomondations are given. The recommendations t
include a detailed drawing of a recommended die design for forging flanged gears, !
Card 1/2
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An investigation of forcus ... D040/P112 ]
\

and concern the location of the die parting, the tapers, and the use of a compen-
saling cavily; the necessity to forge in 1-2 strokes only and to correctly judge
the end of the forging procesa is stressed. The latier can be done with the uase
of radioactive imotopes aifmalling the prosence of mntal in the cavity cornoro,

Dies doaigned on the baols of Lie investigation have a satisfastory 1ifo time, i
and the quality of the forgings is good. There are 10 figures. / ‘
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AUTHORS: Q&hximnnkoT—¥n7N.. Tsibanova, M.S. and Shibalov, N.S.

TITLE: Work-hardening and recrystallization of the alloy
M617 (EI617)

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Chernaya
metallurgiya, 196250, 3, 95 - 102

TEXT: The results of studies of workability of heat-
resistant alloys conducted at the Moscow Steel Institute
indicate that optimum resultis in hot forging can be attained
either Uy isothermal forging at a temperature ensuring the
highest possible plasticity and best combination of mechanical
properties of the forged part, or by forging in the widest
possible temperature range and then heat-treating the forged
Difficulties have been encountered in applying the
EI 617 alloy in that a large proportion
uced under industrial conditions due to
he fact that the productive efficinency
has been low owing to a naxjrow permissible

O - 1 160 "C) - hence the

component.
latter method to the
of scrap has been prod
cracking, apart from t
of this method
forging-temperature range (1 o0
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present investigation whose object was to study the
recrystallizntion of the alloy EIX 617 so as to determine the
limits of the temperature range within which the effect of
plastic deformation would be nullified by recrystallization.

In the first series of experiments various reductions vwere
given to wrought test pieces (10 mm diameter, 15 mm high) by
free upsetting on a laboratory drop hammer at temperatures
ranging &Fom 850 - 1 250 ©°¢c, and the degree of recrystallization
taking place during hot deformation was determined by metallo-
graphic examination; in addition, the reduction at which the
first cracks appeared in the test pieces was determined for
each test temperature. The results are reproduced in Fig. 1.
where the maximum permissible reduction (&, %) is plotted
against the forging temperature ( C). The second series of
experiments differed from the first in that cast test pieces,
or .specimens obtained by forging cast material, were used.

The results are reproduced in Fig. 2, where the maximum
permissible reduction in free upsetting (e, %) is plotted ‘%

against the forging temperatura {°c), the various curves

»
e

-
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relating, respectively, to: 1 - casi material, upset on a ;
drop hammer; 2 - forged material upset on a drop hammer;

3 - forged material upset on a forging press. In the third

ané Tinal series of experiments, the onset and the rate of
progress of weakening of the alloy were studied by a new method
based on the assumption that in the case of a specimen deformed
plastically at a high temperature under a given stress, the load
will decrease if weakening of the test-piece material takes
place, the load-versus-time curve providing means of assessing
the rate and intensity of the process. A beam-type tensile-
test machine was used in applying this method to avoid the risk
of the load decreasing due to spurious effects, The tests wvere
carried out both in tension and compression at temperatures

ranging from 850 - 1200 ®¢c, an electirical-resistance furnace

mounted on the tgsile testing machine being used to heat the

test piece and maintain its temperature throughout each test.

After heating the test piece and stabilizing the temperature the

load was applied and when a certain degree of plastic deformation

had taken place, the testing machine was stopped and from that ) f

Ccard 3/6 N i
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moment the variation of load in time was recorded thstractor's
note - although not explicitly stated, the relationship studied
was, in fact, the load-versus-time relationship at a constant i
strain]. Some of the typical results obtained for specimens |
tested in tension are reproduced in Fig. 6a and 68 in the form l
of load (P, kg)-versus-time (min) curves, graphs a and ¥ t
relating to tesi temperatures of 850 and 950 "C, respectively.
{the broken curves represent results obtained on specimens
tested under initial load producing no plastic deforma;ion).
A load of 1 V00 kg lequivalent to a stress of 35 kg/mm )
applied to a test piece at 850 °Cc produced a strain Af= 0.7 mm
(e~ 2%); the test piece broke after 15 min, although the urs
of the EI 617 alloy at 850 ®¢ had been found to be approximately

48 kg/mmz. A load of 800 - 1 000 kg, applied at 900 °c, produced
very slight plastic deformation and did noi decrease in time.
At 950 °C, hovever, a load of 1 000 kg produced elongation of
2 - 3% and decreased after 4 min to 550 kg. Above 950 %C the
rate at which the load decreased with holding time increased
rapidly with rising temperature. Thus, for instance, a load

Card 476
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producing ¢ = 11% at 1 200 °C decroased by 60% in 20 sec.
Compression tests yielded similar rosults. The data provided
by mechanical tests and corrclated with results of metallo-
graphic examination indicated that the lowest temperature at
which the effects of hot plastic deformation are nullified by
recrystallization taking placed duxing the deformation process
is 1 000 °C for wrought and 1 050 O¢ for cast EI617. This
temperature sets tho lowver 1imit of tho temperaturo range within
which the alloy studigd can bo successfully hot-worked. The
upper 1imit of 1 220 C is set by the Tact that at higher
tempratures workability of tho alloy falls rapidly due to
excessive grain growih. Thore are 7 figures.

ASSOCIATICN: Moskovskiy institut stali {(Moscow Stecl Institute)

SUBMITTED: October 30, 1961
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E193/E383
AUTHOR: Qgg;imenko, Ya«M.
TITLE: A quantitative mothod of investigating the moftening
of metals during hot deformation
PERIODICAL:
metallurgiya;” no. 9, 1962, .
TEXT: Since it has been established that annealing of a

cold-worked metal does not provide a model of softening of
metals during hot deformation, the need for a direct method of
studying the latter process has become more urgent.
method has now been developed by the ]
principle, the method consists of plastically straining a test ?
picce. locking the testing (deformation) machine at the momepnt //
of the applied load has been i

when a predetermined value P

izvestiya _vysshikh uchebnykh zavedeniy, Chernaya

111 - 115

Such a
present author. In

attained and plotting load against time, the resultant graph
providing the characteristics of the process of softoning of the

motal studied.

The basic reguiremen
plastic deformation of the test piec

t of the method is that the

e after locking the machine

_should be very small in comparison with the initial plastic strain.
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Thias can be achieved with the aid of various equipment such as
crank-operated presses, hydraulic presses or even a tensile

testing machine of the lever type. The course of a typical _
experiment is shown schematically in Fig. 1 (curve 2), vhere |
o, /o is plotted against ¢ ; here, ‘¢ denotes time, O

is the resistance of the metal to deformation at a given moment

and o is the resistance of the metal to deformation (at the //
test temperature) in the absence of work-hardening, i.e. at zero \
strain rate. Curve 1 in Fig. 1 represents the curve of minimum =
resistance to deformation at a given temperature, i.e. the curve
obtained in the absence of work-hardening. Curve 2 (continuous)
consists of two branches: that on the lefthand side of line I
represents the process of work-hardening; the branch on the

righthand side of line I represents softening of the metal. The
position of point X depends on the rate of strain during the

loading stage. The region between lines I and 11 corresponds to ;
intensive softening of the metal. On the left of lime II the |
rate of softening gradually diminishes and the curve approaches i
Card 2/4 [
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A quantitati’&'e method. se o

rizontal part of curve 1. The degree of

asymptotic ally the bho
softening is given by v oo oM
AN A AL
q = =
o o

frening process c¢an be ass
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ACC NR: AP6004679 SOURCZ CODE: UR/0182/65/000/010/0001/0005
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AUTHOR: Kszerinov, B. N.; Okhrismenko, Ya, M.. . 5!/9
— =

.ORG: none . \4 1/[, \41’

| TITLR: Improvements in the proceszs of forging turbine disks from EX437BU alloy

SOURCE: Kuznechuno-shtampovochnoye proizvodstvo, no. 10, 1965, 1+6

TOPIC TAGS: turbine diek, drop forging, hot forging, metal grain structurs /
EI437BU Cx-Hi high-temperaturs alloy, solid mochanical property 4
) \

ABSTRACT: The turbine disks forged from EI437BU Cr-Ni high-temperature alloy display
some nonuniformity of mechanical properties and stress-rupEure #EF&ugth owing chief-
1y to their consertal attuctgze; this may be offset by properly adjusting the forging

technology, the paramount objective being to reduce to a minimum the danger of the
formation of internal cracksiin the finished elements (turbina disks). Ia this con-
nection, the authors describe new experimental techniques for processing 700-kg in-
gots of EI437BU slloys into turbine disks, The blanks used are round rathesr than
square, and this eliminates the poesibility of the rise of exial cracks duriog ths
rounding process. Moreover, the hot upsetting of round blanks proceeds more uniform-
ly, particularly vhen thiir height-to-diameter ratioc is <2.5. Following thefr hot
upgetiing the blanks are'heated to 1150+10°C in two-chamber gas furnaces znd then
drop-forged in dies keated to 250-300°C and lubricated with dry sswdust. Tho princi-

“Card_ 1/2 . UDG:  621.73.032
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pal advantage of tha new technique appesrs to bs the replarement of squera blanks
with round blanks, since cowpariscn teats showed that digks forged from round blenke
{diameter 220 mm) display superior mechanical propertiesland more uniform macro-
structure be¢fore and after heat treatment (hardening at 1080°C for 8 hr with cooling
in air: aging at 75045°C for 16 hr with cooling in air) compared with the disks forged
from square blanksd (200x200 mm), siace ready-made round blanks are foea of the stres-
8cs presant in agquare blanks when thaide have to ba rounded prior to their hot upsate-
ting. Orig. art. bas; 7 figures, 2 tables.

1SUB CODE: 11, 13, 20/ SUE DATE: nons/ ORIG REF: O005/. OTH REF: 000
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APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001237910011-6"



"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001237910011-6
. . - i prk RENRILY (N L - - . B B ;5.:‘\:?;,&1%.

el U ;'..‘r . ‘ o - “. . ' (’

ACC NRy  AP013479 (N) BOURCE CODE; UR/0182/65/600/012,/0003,/0006

AUTHOR; Okhrimenko, Ya, M,; Nedopekin, L, 1, ; Faybisovich, 1, L ; Troitskiy, V. P,
Birchenko, Yo, P,

ORG: none

TITLE; Forging th preliminary partial cooling of ingot suriace
SOURCE: Kuzmgchno-shmmpovochnoye proizvodstvo, no, 12, 1945, 3-5
TOPIC TAGS: metal forging, cooling, hot forging, metal deformation

ABSTRACT: The ingots produced by the present-day steel indusiry display as a rule various
metallurgieal defects such as shrinkage cavities, blowholes, internal eracks, etc. Defects

of this kind persist in the forgings produced from these ingots, and their prevention can be
accomplished by adjusting the regimes and sequence of the swaging, upsetting, drawing and
other operations. At present thers is no common consensus on the proper sequence and de-
sirability of these operations, Recently, the Japanese investigaiors Mankichi Tateno and
Shoichi Shikano {Closing of Internal Cavities in Heavy Forgings by Hot Freo Torging [source
not given]) described a new technique, based on the surincs cooling of ingots to the temperature

cord V2 UDC: 67L.73.092 |
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f PRt
E AUTHORS: Okhrimenko, Ya. M.3 Tyurin, V. A. vé)
ORG: none

TITLE: Forging with jncreased uniformity of deformation /4
SOURCE: Xuznechno-shtampovochnoys proizvodsivo, nO. 2, 1966, 1-h

TOPIC TAGS: metal daformation, metal forging, metal forming press, metallurgic
machinery, alloy, lead, alumimm forging, ailloy / EI617 alloy

ABSTRACT: The affect of different forging block profiles on the strength and \
homogeneity of forged specimens Was studied. The study was carried ont on the
installation shown schematicadly in Fige S.';lﬂ(saca Fig. 1). Thres different metal
specimens were sindisd: 1) alloy EIS17/Bnd an slumimm>adioy, 2) lead specimens,
and 3) alumimum specimens at room temperaturs. Ihe experimental data wera treated
after the meihod of Ya. M. Okhrimerko and Ve A. Tyurin (Metodika postroyeniya poley |
mestnoy neravnomernosti deformatsii, IJzvestlya Vuidve Chernays metallurgiya, 1965, ‘
Noe 7)s The sxperimental resulls are presented graphically (see Fig. 2), It is —
concluded that the simlianeous uss of contoured and flad forging surfacss insures

| Card 1/3 UNGa__621..73.032
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AUTHOR: PETROV,A. K. » OKHRIN VICH,B.P. » engineers of the PA - 2396

Ironworks of 21x10UST (Z1atoustovaldy metaliurgicheskiy 2avod) .
TITIE: Inflnence of Hot-Top Configuration on the Uaorostruoiurs of Ingot.

{ Vliymniye formy pridvyl’mey nadstavki na makrosirukiuru ali‘th.‘ﬁuzsim)
PERICDICAL:  Stal’, 1957, Vol 17, Nr 2, pp 130-135 (v.S.8.R.)

Raceiveds 5/ 1957 Reviewsds 5/ 1957
ABSTRACT) The essential reason for the astectivensss of the macrosiructure in

that part of the ingod ihat is below tho dead hoad, 1s ths inorustation
at the contact point of the ingot with the head piece for the d2ad
head. The nature of ithese defects and the new construotion of the head
pleoes are desoribed. With the uss of theas wide head pieces the de-
feots are largely reduced, 20 that the output of usable aisel ia3 in-
creased by about 2% by this consiruodion, Forking with these head pieces
also does not dring aboul any tranaversal oracks dbut by the ooniraction i
atrain dsveloping with the cooling process it leads 1o a disengagement.
This makes work oasler and accelerates the passing-on of the ingods
to the blooming-mill $rain. (8 lables, 7 11lusirations and 4 cltationa
from Slavio literaturs).

ASSOCIATION; Ironworks of Zlatoust (Zz1atoustovaldy metallurgicheskly zavod).

PRESENTED BX:

SUBMITTED:

AVAILABLE: Library of Congress
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AUTHORS:Oxhrimovich, B.P, (Engineer), Pribytiov, AT, Usbhero, AT,
and nunn, P.A,

TITLE: Testing of Unfired lagnesite-Chromite Roof Brick..
(Ispytaniye svodovogo bezobzhigovogo magnesiteshronrLovais
kirpicha)

PERIODICAL: Stal', 1953, Nr 2, pp.126-130 (USSR)

ABSTRACT: Testing of the behaviour of unfired narnesite—-chronite
bricks in roofs of open hoarth and elcctric furnaces 1o
described in some detail, Unfired bricks wars: Tade from
the sane material as fired bricks, The coscts of their
nanufacture is 1.7-2 times lower than that of th> fired
bricks. Properties of the bricks before and after surviee
and the comparison of the final length after sorvice of
fired and unfired bricks are given., On the basis of the
results obtained the following conclusions were mude:

1) The character of the wvear of unfired bricks differs
little from that of fired bricks and takes place by stecdy
spalling with the projressing zonality and appearance of
breakting stres.ces. 2) The rate of wear of untfired bricks

Card 1/2
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' Pesting of Unfired Magnesite-Chromite Roof Bricks.

i -4 higher than
ces is 1-U/ 3 4
of open hearth furna : higher S about
ii zhgfrggied brgcks (in roofs og'electr}cu£x§§°;oofs ou
. zv% e higher). 3) The use of unfired brlc; n rools ar
eéggomically expedient except 1n sectors ©

i i uclitvy
and for suspension. 4) Purther lmprovement in the a 2
of unfired bricks is necessary.

There are 7 tables ard o
figures.
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ASSOCIAT%%{Atgig§g$Z§i§bMQtallgrgicheskly Zavod, Zavod "Lagne
i Gisogneupor !
AVATLABLE: Library of Congress.
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LUTHORS: Okhrimovich, 3. P« nishkov, Yu. Ta-, - ilevokiy, Pe Aey
"f_’__"-_‘“”‘“,,
agyur, .. Fogr e

EY -
TITLS: Hew ron ing method for hearshs of pteel Jurnaces
PZRIODICAL: Ognouperyy NO. 2, 1962, 6i-20

mEd?:  Results of Lxperimental zand jndugtrial rescarsh are glven and
suggestions are H.ue for repairiag rarsed bottoms of cpen hearths and
eleciric steel Iurnaces by dry ragnesite cowder, The paranetlers suited
paat for the proluction of racued hearths of caxipun durability were
doternined in ‘. iaboratory. powdered magnesite of the zavod wigpnezith
"agnenit” Plont) wos used to study the efrects of the gruin compesition
of magnesite powdeT, shickness of the raraed layer, ranmning time nnd
techniques, binding agents, sintering additives, and powder hunidity.
Since July 195G, experiments of repairing hearths in cold otate oy i
pneunatic ramning of éxy magnesite powder Lave teen conducted in the steel |

works of ithe Zlatoustovskiy metallurgicheskiy zavod (7aletoust foundry). ;

For repairing hearths in hot atate, MITM{uPRM) ox MUK (1PK) pomders ore J/ |
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~a

b
Hew Trouing cethod for hearths ,,. Bi105

’
, -
Bolte  sn i ihe walls and vaults., 7o increage the du. bility of hesrihg
of si¢ 1 furnaces especially when nelting high-qualit; steela, the former
ar2 ' duced by Tamining dry Rnagnesite powder with g ninimun content of
887 % 3. The groatest density of the working layer of Yourthg ig obtaineg ;
by uzing fagnesite powders with a 65-75;] content of the .i-0.1 mn fraction,
35-25,5 of & fraction < Cut o including €5-15:0 £ 0.06 :m. 7o inprove ihe
hearih density without a consiuerable reduction in refractoriness, up to
<% of titanomagnetite concentrate is added. Ramning ang repairing hearthg |
‘218 dry magnesite povder increaseg their durability ¢onsiderably und
reduees the time of vaiting and the consumption of Daynesite powder ang
Tuels. 7o broxote the apylication of the hew technique, the production of
nagnesite powder of the recuired grain composition will have to be applieq,

in the "lagnezit” plant. %here are 3 tables ang 3 Soviet references, !

ASSOCIATICN: Zlatoustovgkiy metallurgicheskiy zavod (Z1atoust Foundry) :
(ckhrimovioh, B Py Tivhkov, Yu. Ya.), Insticue , ]
ogneuporov v. g, satke {Institute o7 Refractories in Satka) /|
(Vasilevskiy, b. 4+y Pasyuk, K. I,) -
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KHASIN, Gersh Aronovich; OX
5 OKHRIMCVICH, Boris :
e T, o e
) ’ )
oy md.J VA, Yo.P,, red,13d-va; OBUKHOVSM]’A, G.P.,
Sevem, .y

{Pouring of ailp
yed steel with the
3 us8 of petrol
Azg}i}romnoi stall s petrolatumom, mm,%mﬁﬁ?ﬂfgﬁh&a
» ’ ) |
{Steel ingots) (Metalworking lubricants) (IR 26:3) |
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.KHRUSTALI.KOV, L.A,,' VASIIEYSKIY, P’A.j P‘Asm x I '
} ady

New method of uildi
n0211500 8 e ng arg furnace hearths, Met?}ldixlnuzglg 2)
3

1. 2latoustoyski metall
ety o?neuporgv. urgicheskiy zavod i Chelyadinakiy
{Rlectiric furnaces—Design and consiruction)

CIA-RDP86-00513R001237910011-6"

APPROVED FOR RELEASE: 06/15/2000



CIA-RDP86-00513R001237910011-6

- 3

.

"APPROVED FOR RELEASE: 06/15/2000

LEVENETS, N.P.; §
-Po; SAMARIN, A.M.; SEMIKIN
P » A y 1.D.; KAZAKOV, V.E,
2oL EraNO, y:J+s SVINOLOBOV, N.P.; AVERIN, st.}Eshgg‘?m;:xﬁ Yo.I,;
DANILOV. 4 .a '3 LAYKO, B.G.; TISHCHERKO, 0.1.; ckeRivgyic s’
FETROV. "A . ;!VTISHKOV, Tu.Ya,; PANOV, M.A.; MARKELOV, A.l. BePuy
KIRUSTALYROV. Loaor oiandy. "hod TASTUK, KUL.; WEStERdy, v/}
TRISHCHENKG, "y 507 SEAZKOV, V.S, MAKAGON, V0., FoMIK 00"’
PAVLYUCHERKD, 4.1 ; ghons V<3 SUTAROV, D.1.; ARSEYEY, ).y,
Lh.; KOGKETOY, VY. pnsnhen Oy OMRORSKIL, R.1. foRczgia
ol Vo IvaL.MAI‘EV tede} )
MALIOVANOV, D,I., ZAKOVRYASHIN '1 io°° ICH, I.A.;
: et IN, I.I,; NOVSK !
¥ePey GRISHIN, K.N.; MOSKOVSKAYA, M.L., Konngﬁl'g'; NOVIKOVA,
! o il

Inventions, Met. 4 gornorud, prom. no,3:75.76 My-Je 64
(MRA 17:10)
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*" --ACCESSION NR: APLQLO388 5/0133/6L,/000,/006 /05%:0/05L;
" AUTHORS 1 Okhrinsvien, B, P, {Engineer); Tishchenko, 9. I, {Engineer); Filatov,

'S+ I, (Engineer); Xolyaanikova, R» I, (Engineor); Curevich, Yu, 0. {Candidate
. 'of technical sciences)

. TITLE3 Dark crust in the macrostructure of stainless heat resistant alloyed
;’ structural steels

5' SOURCE: Stals, ho, 6, 1964, 5L0-5)}

. TOPIC TAGS: steel, stainless sYeel, heat resistant steel, crust formation, steel
L3KNI2WVIFA, steel 1KHLLNVFRA, stesd 208h35N3HA, steal XNITH2, steel Lings2,

- steel K23, steel £nl7, steel Xh25, structural stoel 1BKhNVA, structural stoel

- 15KhGNTA, structural stee] 1BXnNT, structural steel Lokmpa

! ABSTRAGTs This study is a continuation of a pravious dnvestigation on tho naturs
' of dark crusts common on stainless heat-resistany 5Loels of tho typoes A3KM25Vira,
LIKNLUNVPRA, 20KMISN3HA, XKhI7N2, Xnl7, Xh25, LKh9s2, Kh23 and on tho alloyed |

- structural steels L0KhNVA, ASKhGNTA, 18KhNT, LORhMYA, The investigation conpistad
"of metallographic a 518 of samples cut from “healthy" and from defoctive sec~
tions of ingots » and the comparison of their compositions and structures, Motal~

© Card 1/2

11-6"
APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R0012379100



»

-, titanium were less common, The Precipitate also contained colored anisoiropic
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. ?lograpluc study showed that defective sections wers richer :iqn carbon, aluminun,

~od aluminum oxides, Large silicate inclusions of complex composition with muldist -
.Ple aluminate inclusions were found 1o be distrivuted regularly in the dirsction
of deformation, Corundun reprosentod the basic part of the procipitate and
:ocourred in the form of transparent colorless grains ‘(Ng = 1,767)» Spinel and

; inclusions with Ny = 1,775, The expariments rovealod thab the dark crust orig-

iinated in the deadhead zone and Ponetrated the body of casts during the crystal=
{lization period. Defects caused by crust formation were eliminated by preventing

- powder, or chamobtte ovar the ingots {2 kg per ton of motal), Orip, art, hass 1

- itable, 6 figures, and 1 formulas,

;ASSOCIM'IONt 2lateustovekiy metallurpicheskdy zavod 4 Chelyabinsxiy
"politekhnicheskiy institut {Zlatoust Hetallurgical Plant snd Chelyabinsk

.- Polytechnic Institute)

| SUBMITTID: 00 ' DATE ACQs 2LJundl EiCL; 00
: CODEs - .
g W ;| PReEn as OTis 000

Y v 4 e — ——
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®ELCHENKO, V,T,) DOLINSKIY, Yu,M,; OKHRIMOVICH, Ye.YV.
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Antematio quick-treak switeh of direot ourrent for
3,000 QpOIo and L,OOO Tol‘h. Biul.tekb.-‘kon.infomn
Gos,nauch,-1881 ,inst,nauch,i tekh,inform, no,9:47-48
1682, {(MIRA 15:9)
(Eleotric switchgear)
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~ DKHRINTUE, T.M,

Al1-Union C8NBUB, Eech,transp, 18 no.1:1&19 Ja n590

(MIRA 12:2
(Ruspia~--Consun) )
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{The propagation of orns
of rosas in exposad and

dekaratyunyXh kustaranikau 3 Xul'tura ruz

2akrylym grunisp. Miosk, Dzia
881'skagaspadarchei 11, 1952
{Plant
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mental shrubdsry and the cultivation
protected s0il] Razmnazhenns

h u adkrytya 4

rzh. vyd. BSSR, Redak.
- 41 p, 11lus. 20 cm.
pPropagation) (Plants, Ornamenial)

(MLRA 19:4)
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- N!K]vmi.. ation O‘f ruouer under very high pressure," o parer presented :
at the Oth Corgress on the Chemictry orxd Physics of it ch ol yoers, o 8
57, imsecew, LRutber Resecorch I-st,
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SKOMOROKHA, V,N,, insh.; OKHTEMENKO, L,V., inah,

Mochanized-part painting snop, Mashinosiroenis no,3:73-74 ;
My-Je 163, > (MIRA 16:7) ;

1, Sumskly zavod elskiroonykh mikroskopov 1 elskiroaviomatilki. A ;
{Paint ahops) '
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